* 



* 




1. 



CLAIMS 



A sensor with a movable microstructure, comprising a sensitive 



element formed in a first chip of semiconductor material for producing an electrical signal 
dependent on a movement of at least one movable fnicrostructure relative to a surface of the 
first chip, the sensitive element being enclosed in a hollow hermetic structure, and a 
processing circuit for processing said electrical signal formed in a second chip of 
semiconductor material, the hollpwhermetic structure including a metal wall disposed on a 
surface of the first chip ^ound^the sensitive element, the second chip being fixed to said wall. 



2. A sensor according \t(\ claim 1 ywherein the metal wall is comprised 
substantially of nickel. 

3. A seVisorWcording td claim 1, further comprising at least one first 
conductive pad formed on me surface of the first chip within the hollow hermetic structure 
and connected electrically to tnfe^s^siti^e element, each first conductive pad being connected 
to a second, facing conductive pad fdfmed on a surface of the second chip for transmitting the 
electrical signal to the processing circdit. 

4. A sensor according to claim 3, further comprising at least one third 
conductive pad formed on the surface of tne first chip within the hollow hermetic structure, 
each third pad being connected to a fourth, Yacing conductive pad formed on the surface of 
the second chip for receiving an electrical sigrml processed by the processing circuitry. 



5. A sensor according to claim 4, further comprising at least one fifth 
conductive pad formed on the surface of the first dhip outside the hollow hermetic structure, 
each fifth pad being connected electrically to a corresponding third pad for transmitting the 
processed electrical signal outside of the sensor. 
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sensor. 




to claim 1 wherein the sensor comprises an inertial 



7. An electronic device comprising the sensor according to claim 1 and a 
plastic package in which the sensor is encapsulated. 

8. A methou of producing sensors with movable microstructures 
comprising the steps of: \ 

forming, in a firsu wafer of semiconductor material, a plurality of sensitive 
elements each for producing an electrical signal dependent on a movement of at least one 
microstructure relative to a surface of the first wafer; 

forming a first metal frame on the surface of the first wafer around each of the 
sensitive elements; V_ 

forming, in a second\ wafer of semiconductor material, a plurality of 
processing circuits for processing the^lefctrical signal; 

forming, on a surface of me second wafer, a second metal frame corresponding 
to each of the first metal frames; \ 

cutting the second wafer toVproduce a plurality of chips of semiconductor 
material each containing one of the processing, circuits and one of the second frames; and 

fixing the second frame of each Vhip to a corresponding first frame in order to 
enclose each sensitive element in a hollow hermetic structure. 

9. A method according to claim 8 3 in which the step of fixing the second 
frame is carried out by a welding process. \ 



10. A method according to claim 8,\further comprising, before the step of 
cutting the second wafer, the step of growing a metal buinp on each of the second frames. 
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11. A method aspdrding to claim 10 wherein the step of growing a metal 
bump comprises growing a metalatimp on each of the second frames with a non-electrolytic 
growth process. 



12. A sensor comprising: 
a "first chip of semiconductor material; 

a sehsor element having a movable -microstructure, the sensor element being 
supported by the first chip and being structured to generate a first signal in response to a 
movement of the microatructure relative to the first chip; 

a second chip of semiconductcfrHaterial; anij 

a wall surroiuiding the Element and connecting the first chip to the second 
chip, the wall defining a hern^etically sealed chamber between the first chip and the second 
chip and enclosing the sensor elVnent. 

13. A sensor acceding to clayn 12 wherein the wall is comprised of a 

metal. 

14. A sensor according to claim 12, further comprising a processing circuit 
coupled to the sensor element to receive the first signal, the processing circuit being 
structured to process the first signal and generate a second signal based on the first signal. 

15. A sensor according to qjaim 14 wherein the processing circuit is 
formed in the second chip. 




chip; and 
pads. 



16. A sensor according to claim 1 A further comprising: 

a plurality of conductive pads connected between the first chip and the second 

a low resistance diffusion in the first chip between the sensor element and the 
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J 7. A sensor according to claim 12, further comprising at least one output 
terminal outsider the sealed chamber and coupled to the processing circuit to receive the 
second signal. 

18. A\ensor accotf&ing to claim 12 wherein the sensor element comprises 
an inertial sensor. 



19. A sensor according to claim 12 wherein the sensor element comprises a 



resonant sensor. 



20. A sensor according \p claim 12 wherein the sealed chamber encloses a 
gas at a pressure below atmospheric pressure\ 



